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HEARING SENSITIVITY
AND RELATED MEDICAL FINDINGS AMONG CHILDREN
Jean Roberts and John V. Federico, M.D., Division of Health Examination Statistics
INTRODUCTION
This report contains national estimates of the
prevalence of ear, nose, and throat abnormalities
as well as the relation of these conditions to
hearing sensitivity and events in the medical
history among children 6-11 years of age as
determined in the Health Examination Survey of
1963-65.
The Health Examination Survey is one of the
major programs of the National Center for
Health Statistics, authorized under the National
Health Survey Act of 1956 by the 84th Congress
as a continuing Public Health Service function to
determine the health status of the population.
Three different survey programs are used in
the National Health Survey.l The Health Inter-
view Survey, collecting health information from
samples of people by household interview, is
focused primarily on the impact of illness and
disability within various population groups. The
Health Resources Program obtains health data as
well as health resource and utilization informa-
tion through surveys of hospitals, nursing homes
and other resident institutions, and the entire
range of personnel in the health occupations.
The Health Examination Survey, from which
data in thh report were obtained, collects health
data by direct physical examination, tests, and
measurements performed on samples of the
population. The latter program provides the best
way of obtaining actual diagnostic data on the
prevalence of certain medically defined illnesses.
It is the only way to secure information on
unrecognized and undiagnosed conditions and
on a variety of physical, physiological, and
psychological measures within the population. It
also collects demographic and socioeconomic
data on the sample population under study to
which the examination findings may be related.
The Health Examination Survey is organized
as a series of separate programs or cycles each of
which is limited to some specific segment of the
U.S. population and to specific aspects of
health. From data collected during the first
cycle, the prevalence of certain chronic diseases
and the distribution of various physical and
physiological measures were determined among
a defined adult population as previously de-
scribed.2*3
For the second cycle or program on which
this report is based, a probability sample of the
noninstitutionalized children 6-11 years of age
in the United States was selected and examined.
The examination primarily assessed health fac-
tors related to growth and development. It
included an examination by a pediatrician and
by a dentist, tests administered by a psycholo-
gist, and a variety of tests and measurements by
a technician. The survey plan, sample design,
examination content, and operation of the
survey have been described in a previous re-
port.4
Field collection operations for this cycle,
started in July 1963, were completed in Decem-
ber 1965. Of the 7,417 selected in the sample,
7,119 children, or 96 percent, were examined.
This national sample is closely representative of
1
the roughly 24 million
dren 6-11 years of age
noninstitutionalized chil-
in the United States with
respect to age, sex, race, region, size of place of
residence, &d rate of change in size of place of
residence from 1950 to 1960.
During his single visit, each child was given a
standardized examination by the examining
team in the mobile units specially designed for
use in the survey. Prior to this examination,
demographic and socioeconomic data on house-
hold members as well as medical history, behav-
ioral, and related data on the child to be
examined were obtained from his parents. Ancil-
lary data were requested from the school at-
tended by the child including his grade place-
ment, teacher’s ratings of his behavior and
adjustment, and health problems known to his
teacher. A birth certificate for each child was
obtained for verification of his age and informa-
tion related to his condition at birth.
Members of the Subcommittee on Hearing in
Children of the Committee on Conservation of
Hearing of the American Academy of Ophthal-
mology and OtolaryngologY-Dr. Raymond E.
Jordan, Chairman; Dr. Eldon L. Eagles, Execu-
tive Director; and others—were the advisers to
the Health Examination Survey in the related
ear, nose, and throat (ENT) parts of the exami-
nation. Dr. Leo Doerfler from the University of
Pittsburgh was responsible for training the tech-
nicians in testing of hearing and Mr. Kenneth
Stewart, also from the University of Pittsburgh,
for the instrument calibration and environ-
mental control aspects.
Statistical notes on the survey design, reliabil-
ity of the data, and sampling and measurement
error are shown in appendix I.
EXAMINATION, HISTORY, TESTS
Madical History
At the time of the initial visit to the sample
household, the census interviewer left a self-
administered medical history form (appendix II)
with the parents for each eligible child. These
were picked up about a week later by the Health
Examination Survey representative who re-
viewed them and assisted the parent in complet-
ing any incomplete or inconsistent entries. There
were seven questions on the form directly
related to hearing or the condition of the ear.
The staff pediatrician reviewed the medical
history in advance of the examination and
administered further special examinations in
those instances where either the medical history
or his initial examination made him suspect the
presence of a defect such as a neurological
abnormality y.
Ear, Nose, and Throat Examination
During the course of the physical examination
of each child, a comprehensive examination of
the ear, nose, and oral pharynx was performed.
The staff examining physician was either a
resident or fellow in pediatrics at a university
medical center on elective assignment to the
National Health Survey for a month or longer.
Prior to examining a child, the physician would
have reviewed each examinee’s medical history,
and would have become familiar with the child’s
history with regard to speech, ear pathology
including otitis media, or problems related to
hearing, as indicated by his parents. Thus the
physician, at the time of the examination, was
aware if the child was known to have a specific
disturbance of the ear, nose, or throat.
The ENT examination itself consisted of an
inspection of the external ears, auditory canals,
tympanic membranes, anterior nasal cavity, and
oral pharynx.
Inspection of the external ears focused on
congenital or acquired defects and the presence
of scars, adenopathy, or fistulae of the pinna.
The otoscopic examination involved an evalu-
ation of the auditory canals for polyps, exos-
toses, foreign bodies, and inflammation; and of
the tympanic membranes for mobility, dullness,
abnormal transparency, opacity, scars, perfora-
tions, and exudates. When the canals were either
partially or completely blocked by cerumen or
cellular debris, no attempt was made to remove
the obstruction and the physician indicated that
the particular canal was “occluded” and noted
the appropriate reason or material causing the
occlusion. The forms used for the recording of
these findings are shown in appendix II.
At the time of this otoscopic examination,
tympanic drum mobility was tested by means of
pneumatic otoscopy.
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The nose was examined by speculum, with
notation made of the presence of turbinate
hypertrophy, polyps, septal deviation, foreign
body, or obstruction by swollen tissue or exu-
date. No attempt was made in this or other parts
of the ENT examination to delineate whether
tissue swelling or exudates were related to an
allergic reaction as opposed to another cause.
The subtle clinical judgment necessary for the
recognition of the former was not possible in the
survey with the time limitations and the brief
specialized training that could be provided the
medical examiners.
The oral pharynx was evaluated by inspection
for the presence of cleft palate (repaired or
unrepaired), hypertrophic lymphoid tissue on
the posterior pharyngeal wall, and postnasal
mucopurulent dkcharge. An evaluation of the
adenoid tissue in the nasopharynx and the
eustachian tubes was not included because of
the time and additional expertise required to
perform these more difficult evaluations.
Tonsils were evaluated as to presence or
absence, and if present were further graded
according to size, employing the following sys-
tem: Grade I–tonsils present, within the tonsil-
Iar pillars; Grade II–present, with tissue extend-
ing beyond the boundaries of the tonsillar pillars
but not meeting in the midline; Grade III–
tonsils greatly enlarged and meeting in the
midline.
To insure skillful examinations by the staff
physician and standardization of observations
among the many different physicians employed
during the course of the survey, two specific
training methods were employed. Prior to re-
porting to the field from the medical center at
which he was in training, each field examining
physician received four half-days of special
training, under the supervision of an otolaryn-
gologist, in the specific examination of the ear,
nose, and throat to be used in the survey. These
sessions included a review of the regional anat-
omy, refinement of the individual physician’s
examining skills, and training in the technique of
pneumatic otoscopyo In addition, during the
first several days of examinations at a lovation
where a new staff physician was in attendance,
senior medical advisers of the Health Examina-
tion Survey were present to review examination
procedures, to perform replicate examinations,
and to insure the minimization of interobserver
variation in grading and reporting.
Hearing Tests
Hearing thresholds for these children were
determined monaurally and individually by
trained technicians in an acoustically treated
room within a specially constructed trailer in the
mobile examining center. The standard pure-
tone air-conduction audiometers used for testing
at eight fkequences-250, 500, 1000, 2000,
3000, 4000, 6000, and 8000 cycles per second
(Hertz)-were modified by the insertion of a
30-decibel attenuator so that testing could be
done to as low as 40 decibels below audiometric
zero (American Standards Association (ASA),
1951 ) in a stable part of the range of the
instrumento5~6
Testing was done by technicians who had
been specially trained in the use of a modified
Hughson-Westlake method in which the tone
was first introduced at a 60-decibel (dB) inten-
sity, decreased by 10-dB steps until no response
was obtained, then increased 5 dB and dropped
10 dB until the lowest intensity was reached
(threshold) at which responses were obtained in
2 out of 3 or 3 out of 5 ascending trials.
Frequencies of 3000 and 8000 cycles were
omitted for the 6- and 7-year-old children
whenever it became apparent that they were too
fatigued to give reliable responses. Hence, the
national estimates for the younger children at
these frequencies will be less reliable than for
the others, as previously described.
Performance of the room in attenuating exter-
nal noise was determined by acoustical surveys
conducted under normal test conditions periodi-
cally throughout the cycle. These survey find-
ings and further analyses of the test data
indicate no real evidence of masking from
external noise throughout the test range. QuJlty
of the test results was further controlled by
daily and weekly field checks and approximate
monthly calibration of the audiometers in the
Acoustics Laboratory of the University of Pitts-
burgh.
Hearing level findings from the survey in this
report are presented in terms of the 1951
American Standard for Audiometric Zero. The
basis for converting these findings to those in
3
terms of the 1964 standard reference zero
recommended by the International Organization
for Standardization and incorporated in the new
American standard in 1969 is given in appen-
dix III. The effect of this conversion has been




Seven questions directly related to functional
hearing and events producing or indicative of
abnormal conditions of the ears were included in
the self-administered medical history completed
by the parents for the examined children. These
were events which were considered possibly
predictive of eventual heating impairment.
Trouble hean”ng.–From the question “Does
your child have any trouble hearing?” 4.2
percent, or an estimated 1 million children aged
6-11 years, were considered by their parents to
have such a problem (table 1). This-i: substan-
tially in excess of the less than 1 percent of these
children considered to have a hearing handicap
on the basis of audiometric test results—those
with hearing thresholds 16 decibels or more
above (worse than) “normal” (ASA, 1951 audio-
metric zero) in the range generally considered
most essential for speech.s There was no con-
sistent trend with age in the prevalence of this
problem, as rated by parents.
Boys were more likely than girls to be
reported as having trouble hearing, although the
difference was not large enough to be statisti-
cally significant at the 5-percent probability
level. This pattern was found among the younger
children only—those 6-8 years. By ages 10 and
11, girls were slightly more likely than boys to
have this problem (figure 1). Parent replies to
this question may reflect attention ability of the
child in addition to any real hearing impairment.
Earaches.–More than one child in four (26.6
percent)–or an estimated 6.3 million children–
were reported to have ever had earaches. This
condition was substantial y more prevalent
among girls than
ure 2). For boys,
earaches decreased
4
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Figure 1. Prevalence of trouble hearing symptoms among U.S.
boys and girls aged 6-11 years, by age.
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Figure 2. Prevalence of earache symptoms among U.S. boys and
girls aged 6-11 years, by age.
from 28 and 30 percent among 6 and 7 year olds
to 18 percent among the 1 l-year-old group.
Injury. –More than 2 percent of children 6-11
years were reported to have ever had injury or
damage to their ears. There was a slight, but not
significant, increase in the prevalence of this
condition with age. Boys were as likely as girls
to have had such an injury.
Drum perforation. –Three percent of these
children were reported to have had their ear-
drums opened or lanced. Boys were slightly, but
not significantly so, more likely to have had this
happen or done than were girls. No trend by age
was evident. In addition, less than 1 percent (0.7
percent) had some type of tear operation other
than myringotomy (lancing) of the tympanic
membrane.
Running ears. –More than one child out of
every 10 (1 1.8 percent)—or an estimated 2.8
million—were reported to have ever had a run-
ning ear or any discharge other than wax from
hk ear. Boys were about as likely to have such a
condition as were girls, and no consistent pat-
tern by age was evident for either group.
Other ear trouble. –Nearly one child in 20
(4.8 percent) was reported to have had some
other type of ear trouble than the major
conditions indicated above. Girls were about as
likely as boys to have such a condition. No
consistent age trend was evident.
Examination
National estimates of the prevalence of physi-
cal findings indicative of past or present pathol-
ogy in the ear, nose, and throat among children
were obtained from the examination of these
regions by the survey staff pediatricians who had
been specially trained to identify them, as
previously described. No diagnoses of specific
disease entities, such as otitis media, were made
although estimates are included based on the
joint occurrence of those combinations of find-
ings usually associated with more serious chronic
or acute pathology. Since cerumen was not
removed from the ears, the true prevalence of
speciilc findings will be somewhat underesti-
mated in this study.
External ear. –About 2 percent of children
6-11 years of age had some abnormality of at
least one of their external ears. The right ear was
as frequently affected as the left (table 2). When
such a condition or conditions were found, both
ears were somewhat more likely to be affected
than just one ear (57 percent compared with 43
percent ). The prevalence of such conditions was
at essentially the same level for boys and girls
throughout the age range in the study.
Most frequently only the pinna or lobe of the
ear was affected—65 percent of those with
external ear abnormalities. Such conditions were
more likely to be of congenital than acquired
origin (7 O percent congenital). When abnormali-
ties such as adenopathy, fistula, or operative scar
were found in the auricular region, they were
slightly more likely to be located in the anterior
than posterior area.
Auditory canal. –About one child in five (21
percent) was found to have an abnormality in
one or both of his auditory canals. For the
majority of these (98 percent) the canal was
partly or completely occluded, usually with
encrusted or impacted cerumen and very infre-
quently by a foreign body, tumor, polyp, bony
exostosis or other anomily. In rare instances
(less than 1 percent of the total group) inflam-
mation from the middle ear had extended into
the canal which was not occluded. If the canal
was occluded, it was about as likely to be
completely as only partially occluded.
When there were abnormal findings in the
auditory canal, both canals were somewhat less
likely to be affected than just one.
Boys were less likely to have such conditions
than girls, the difference in prevalence rates
being large enough to be statistically significant
at the 5-percent level. The prevalence was found
to decrease with age for both boys and girls,
probably reflecting the increase in size of the
canal with age and hence the ease with which it
could be cleaned.
Drum. –Abnormalities of the tympanic mem-
brane or drum were found among about 20
percent or an estimated 4.8 million children,
there being no consistent trend with age (fig-
ure 3). The right drum was about as likely to be
affected as the left (15.0 percent, 15.2 percent)
and both were about as likely to be involved as
just one drum (47 percent of those with such
conditions). An additional 14 percent had at
least one of their auditory canals so occluded
(usually by ceremen) that otoscopic visualiza-
tion was not possible.
Boys from 7-11 years were just slightly more
likely to have abnormalities in this area than
girls; however, the differences were not large










Figure 3. Prevalence of abnormal examination findings in the
right ear drum among U.S. boys and girls aged 6-11 years, by
age.
Drum lustre. –Nearly 7 percent of these chil-
dren were found to have drums that were dull in
appearance, lacking the degree of lustre typical
of the normal tympanic membrane. The right
ear was as likely as the left to have such findings
and both were slightly more likely to be affected
than just one (54 percent). The prevalence of
this condition was similar among boys and girls,
and no consistent age trend was evident.
Drum transparency. –More than 7 percent of
these children (6.2 percent for the right ear, 6.7
percent for the left ear) were rated as having
either an abnormally transparent or opaque
tympanic membrane in one or both ears. About
half of these were rated as opaque or clouded.
There was a general increase in these symptoms
with age of the child. They were found about as
frequently among boys as girls.
Drum-bul@zg or retracted. –About 9 percent
of these children were found to have tympanic
membranes that were bulging or retracted in-
dicative of present or past pathology. Both
drums were about as likely to be involved asjust
one.
For the majority of children with this type of
abnormality, the drum was retracted (over 96
percent), indicating either latent or early stages
of an active disease process. Binaural involve-
ment was found in two out of three cases where
at least one of the drums was retracted. Among
those with at least one drum retracted, a very
low proportion had a bulging membrane in the
opposite ear (less than 2 percent).
Less than 1 percent had at least one tympanic
membrane that was bulging, a finding suggestive
of acute or chronic recurrent otitis media. For
these children, the other drum was as likely to
be normal as abnormaI and, if abnormal, about
as likely to be retracted as bulging. The preva-
lence of active or chronic recurrent disease
process as indicated by the bulging condition,
however, was so low that these estimates based
on it are not as reliable as for the larger group
whose drums were retracted.
Drum discolored. –About 2 percent of these
children were found to have at least one drum
that was discolored–either red indicating active
pathology or amber, green, black, or purple,
suggestive of a chronic recurrent disease process.
The right ear was as likely to be so affected as
the left. The discoloration was more likely to be
red than some other color (3 out of 4 cases) and
more likely to be found in one than both ears (3
out of 4 cases). Where both ears were involved,
the discoloration was usually similar in both.
If the drum was bulging or retracted, the
membrane was found more likely to be dis-
colored than if the drum was normal-7.2
percent compared with 0.9 percent, respectively.
Discoloration was more likely to be present if
the drum was bulging (16 percent) than if it was
retracted (6 percent).
Drum perforation. -Less than 1 percent of
these children (0.3 percent for the right ear and
0.3 percent for the left) were found to have at
least one drum that was perforated from a
disease process, accident, or operation. This
condition was somewhat more likely to be
found in one than both ears, though the
prevalence is so low that these national estimates
cannot be considered reliable. If a perforation
did exist, the child was more likely not to have a
discharge from it.
Drum scars. –About 2 percent of these chil-
dren had scars in one or both of their drums
from previous spontaneous or induced perfora-
tions that had healed. Both ears were less likely
to be involved than just one.
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Tonsils. –Among noninstitutionalized chiIdren
6-11 years of age in the United States, 23.5
percent were found to have had their tonsils
removed either completely (13.9 percent) or
partially (9.6 percent with tags still present).
The proportion who have had this operation
increased with age from 17.6 percent at 6 years
to 27.8 percent at 11 years (figure 4). The
sharpest increase occurred between the seventh
and eighth year. Boys were slightly more likely
than girls to have had their tonsils removed, but
the difference is not large enough to be statisti-
cally significant with the size and design of the
sample used in this study.
Two out of each five children (41.5 percent)
aged 6-11 years were found to have essentially
normal tonsils that were confined within the
tonsillar pillars. No consistent age trend is
evident but the proportion of boys with normal
tonsils is significantly lower than that for girls.
The higher rates (of normality) for girls persist
from age 7 through 11. years.
About one-third of these children (33.9 per-
cent) had tonsils enlarged to the extent that
they extended beyond the tonsillar pillars but
not so that they were touching in the midline
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Figure 4, Prevalence of condition of tonsils among U.S. children
aged 6-11 years, by age.
have this degree of abnormality about as fre-
quently as girls. The prevalence of thk condition
decreased with age, except for the 9-year-old
group, from 38 percent at 6 years to 28 percent
at age 11, either as a result of surgical removal as
indicated previously or normal physiological
regression (shrinkage) in size of the tonsils with
increasing age.
Severely enlarged tonsils which touched at the
midline were found among more than 1 percent
(1.2 percent) of the child population. This
degree of pathology was present as frequently
among boys as ghls and also decreased fairly
consistently with age from nearly 2 percent
among the 6 year olds to 0.5 percent among
those aged 11 years.
Cleft paZate. –Less than 1 percent of these
children (0.2 percent ) 6-11 years of age were
found to have a cleft palate. In the majority of
cases (over 90 percent of those with such a
condition) the defect had been repaired surgi-
cally.
Hypertrophic lymphoid tissue. –More than 7
percent had swollen Iymphoid tissue on the
posterior wall of the pharynx. Boys were as
likely as girls to have this condition, frequently
associated with an allergy or a common cold.
The rates remained essentially invariant with
age.
Nose. –About one in five children at the time
of the examination had some obstruction or
defect of the nose–hypertrophied turbinates
(more than 8 percent), or bIockage from profuse
discharge due either to an allergy or infection
(nearly 6 percent), or deviated septum (nearly 3
percent), or another obstruction (1.5 percent).
No sex or age differences are evident.
Relation of History and Examination Findings
The relationship of the history of poor
hearing or”of abnormalities of the ear to findings
on the ENT examination among children may be
seen in table 3.
Children found on examination to have one
or more abnormalities of the drum were signifi-
cantly more likely to have been reported by
their parents to have had trouble hearing,
earaches, injury to the ear, the drum opened or
kmced, running ears, or other ear trouble than
7
were those for whom the drum condition was
considered normal on examination. Those who
had greatly enlarged tonsils or had them re-
moved showed a similar relationship, except that
the proportion of this group who had ever had
earaches was only slightly higher than expected
(figure 5).
The prevalence of perforation of the drum as
found by direct examination (0.3 percent),
when combined with those found to have
tympanic scars (2.0 percent), was only slightly
below that reported on the medical history as
having had a perforation (3.0 percent). If the
difference is not just due to chance, it may
indicate that the proportion with such condi-
tions among those whose drums were not visible
was slightly higher than for children whose
auditory canals were unoccluded, or that the
perforation had healed so that the scar was not
visible to the examiner.
Relationship Between Hearing Sensitivity,
Medical History, and Examination Findings
MMory. –Only one event in the medical his-
tory showed a strong consistent association with
hearing levels across all eight test frequencies
(tables 4-1 O). Children reported by their parents
to have had trouble hearing had significantly
higher (poorer) hearing thresholds in the better
ear, on the average, than did those who were
said to have had no such trouble (figure 6). This
pattern was consistent for both boys and girls
across the entire age range.
Children reported to have had earaches and
those with a history of r:nning ears showed a
similar pattern of poorer hearing than those
without such a history. However, at frequencies
of 2000 and 3000 cycles the mean differences in
the thresholds for the better ear were not large
enough to be statistically significant at the
5-percent level.
The relationship to hearing thresholds was less
consistent for those children who had injured at
least one of their ears or at least one of whose
drums had been perforated in an operation,
accident, or by other means. Children with such
conditions also had hearing thresholds that were
higher (poorer) on the average than those who
did not. However, these mean differences were
large enough to be statistically significant for
those with a history of ear injury only at the
middle frequencies, 1000-6000 cycles, and for
those with a reported perforated drum only at
500,6000, and 8000 cycles.
Among children whose drum was reported to
have been perforated, thresholds were slightly
but not significantly lower (better) by 1 or 2
decibels, on the average, if the drum had been
opened only once rather than more often; or if






Figure 5. Prevalence of symptoms related to hearing among U.S. children with examination findings of abnormal right ear drum or
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Figure 6. Average hearing levels in the better ear at eight test
frequencies for U.S. children aged 6-11 years with and with-
out history of hearing trouble.
Examination. –In analyzing the relationship
of the ear, nose, and throat findings indicative of
present or past pathology to the hearing levels of
children, the specific abnormalities were first
considered whether they existed alone or in
combination with other conditions. Hearing
levels here are related to findings of the respec-
tive ear indicated regardless of the condition of
the other ear (tables 11-28).
Only five of the specific conditions consid-
ered in this examination–all involving the
tympanic membrane–showed a strong consist-
ent association with hearing thresholds of these
children across all eight test frecwencies. The.
strongest association was found for perforation
of the drum, followed by lack of mobility,
bulging, scars, and retraction of the drum.
Children with such conditions had significantly
less sensitive hearing (higher or poorer thres-
holds) than those whose corresponding ear drum
was normal (figure 7). However, mean hearing
levels, even for children with these abnormali-
ties, were generally still within the normal range.
Also significantly related to hearing sensitivity
were conditions of complete occlusion of the
auditory canal (usually by cerumen), lack of
visibility of the drum, transparency or opacity
of the drum, and discoloration of the drum.
Children with these findings had significantly
higher (poorer) hearing thresholds on the aver-
age than those with normal findings in the
respective ear except at 500 and 6000 cycles for
those with occlusion, 2000 and 3000 cycles for
those with transparency or opacity, and 1000
and 2000 cycles for those with abnormal colora-
tion of the drums where the mean differences
were so small they could easily be due to chance
alone.
Hearing sensitivity was slightly higher (better
hearing) if both ears were otoscopically normal
than if only the ear under test was free of
pathology. The mean differences, however, were
not large enough to be statistically significant at
the 5-percent probabilityy level, as shown for
frequencies of 1000 and 4000 cycles per second
in table 29. Children having any of the types of
pathology most closely associated with hearing
loss were found to have elevated hearing levels in
the affected ear regardless of whether the other
ear had the same type of pathology or was
otoscopically normal. Where mean differences
were found they were neither consistent nor
large enough to be considered statistically signif-
icant.
Comparison With Findings From the Pittsburgh
Study
The 1958-60 study among Pittsburgh, Penn-
sylvania, school children 5-14 years of age was
undertaken as a cooperative effort of the Sub-
committee on Hearing in Children of the Com-
mittee on Conservation of Hearing of the Ameri-
can Academy of Ophthalmology and Otolaryn-
gology, the Maternal and Child Health Section
of the University of Pittsburgh’s Graduate
School of Public Health, and the Pittsburgh
Department of Education. This study served as
the prototype for the hearing aspects of the
National Health Examination Survey among
children.s
Methods used for the audiometric testing
were essentially identical in the two studies. The
acoustical environment in the mobile trailers of
the national study was at least as adequate in the
attenuation of ambient noise as the stationary
locations used in the Pittsburgh study. Some
modifications were made in the physical exami-
nation of the ear, nose, and throat. Those parts
9
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“Figure 7. Averege hearing levels in the right ear at eight test frequencies for U.S. children with normal and with significant abnormal
otoscopic findings.
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on which there were the greatest disagreements
among the experienced otolaryngologists making
the examination in the Pittsburgh study were
eliminated from the examination done by the
specially trained pediatricians in the national
study.
For convenience at this time, comparison is
made here between the entire group of children
in both studies–those 5-14 years of age in the
Pittsburgh group and the national estimates for
the noninstitutionalized 6-11 year olds in the
present study, recognizing that this factor alone
wiI1 affect the comparability of the findings
where any substantial age-related trend exists in
thk age span. It is further to be expected that
the prevalence of findings associated with upper
respiratory infections would be greater in the
Pittsburgh group, since examinations there were
done throughout the calendar year, than for
those in the national study. In the latter,
children Iiving in northern areas were not sched-
uled for examinations during the winter months
when the prevalence of such infections is
greatest.
The prevalence of orological abnormalities
among children in the United States. from the
present survey and those comparable from the
Pittsburgh study are shown in table 30.
In both studies, relatively few defects were
found in respect to the external ear, the rate
being slightly but not significantly lower among
the Pittsburgh group.
About 10 percent of the children in both
studies were found to have at least one of their
drums not visible for examination, usually be-
cause of cerumen. The proportion whose audi-
tory canals were rated as partiaI1y occluded was
significantly higher in the national study than
the Pittsburgh group (8 percent compared with
1 percent), but the proportion considered com-
pletely occluded was similar in both.
Abnormalities of the tympanic membrane
were relatively few in number in both studies.
The most prevalent in both were conditions of
retraction, indicative of either acute or chronic
middle ear disease. About 6 percent of U.S.
children were found to have at least one drum
retracted compared with about 9 percent in the
Pittsburgh study, a difference large enough to be
considered statistically significant at the 5-per-
cent probability level. Conditions of dullness of
the tympanic membrane and lack of mobility of
the drum were slightly but not significantly
more prevalent nationally (6 and 5 percent,
respectively, with at least one drum showing
this) than among the Pittsburgh children (where
the comparable rates were 4 percent).
Substantially less prevalent for all U.S. chil-
dren were findings of transparency of at least
one drum-4 percent compared with 19 percent
in Pittsburgh (indicating a possible difference in
the basis for rating such a condition in the two
studies). Opacities and scars on at least one
drum were slightly less frequently found armkg
U.S. children (3 percent and 2 percent, respec-
tively) than those in Pittsburgh (with compara-
ble rates of 5 percent and 4 percent).
Examination findings of the nose indicated a
significantly greater prevalence of turbinate
hypertrophy due either to an allergy or infection
among children from the national study (8
percent) than among those from Pittsburgh (1
percent), while the occurrence of a deviated
septum or other obstruction in the nose differed
only slightly. Conditions of profuse discharge
indicative of an aI1ergy or acute respiratory
infection were more prevalent among the Pitts-
burgh children. However, the proportion with
swollen tissue, also indicative of such allergies or
infection, was substantially greater in the na-
tional study.
Findings regarding the condition of the tonsils
will reflect regional differences in the policy
regarding their surgical removal as well as the
differences in the ages of the children in these
two studies. Nearly 14 percent of U.S. children
6-11 years of age had had their tonsils com-
pletely removed compared with 25 percent
among the Pittsburgh group which was 5-14
years of age. The proportion with tonsillar tags
remaining was just slightly greater in the na-
tional study (10 percent compared with 7
percent in Pittsburgh). Substantially more of the
U.S. children were rated as having normal tonsils
than those in Pittsburgh–54 percent compared
with 31 percent, respectively—among those
whose tonsils had not been removed. Signifi-
cantly less prevalent throughout the United
States than Pittsburgh were findings of enlarged
tonsils rated as Grade II or III (46 percent of
those with tonsils in the United States compared
with 69 percent in Pittsburgh).
The prevalence of abnormalities of the audi-
tory canal in the national study showed a
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significant decrease with age while the propor-
tion having had tonsils removed increased. The
age-related trends account for a part but not all
of the differences in rates from the two studies
found for these two conditions. In fact, this
age-related trend would make even more striking
the discrepancy in rates for enlarged tonsils. For
none of the other conditions did the prevalence
rates differ more than might be expected
through chance alone, and for at least some of
these the “ differences were in the direction
expected from the age trend for the condition as
found in the national study–drum not visible
and discoloration of the drum.
In both studies, only otoscopic findings re-
lated principally to the tympanic membrane
appear to be associated with hearing sensitivity.
Comparison of the hearing sensitivity among
U.S. children aged 6-11 years and those from
Pittsburgh aged 5-14 years is limited here to five
groups on the basis of the findings from the
otoscopic examination-one or both ears nor-
mal, drum not visible, perforated drum, im-
paired mobility of drum, or retracted drum (pars
tensa or pars flaccida areas). The latter three
conditions are considered whether they existed
alone or in combination with other abnormali-
ties.
Mean hearing levels for children with these
findings from both studies are shown in
table 31. In general mean hearing levels for
children with at least one ear normal were lower
in the national study than in the Pittsburgh
group across the seven test frequencies in both
studies. Exceptions may be seen only at 250 and
6000 cycles where the differences in mean levels
were negligible and at 4000 where hearing
among U.S. children was significantly less sensi-
tive.
On the average, children with perforation of
the drum had less sensitive hearing than the
normal group by 10 to 15 dB in both studies,
Children with at least one drum immobile or
retracted were also found to have less sensitive
hearing levels, on the average, than the normal
group in both studies. However, U.S. children
with these conditions generally were found to
have somewhat more sensitive hearing than the
comparable Pittsburgh group with similar exami-
nation findings.
DISCUSSION
The Health Examination Survey among chil-
dren obtained national data previously unavaila-
ble on the prevalence of physical conditions and
symptoms of the ear, nose, and throat known to
be related to hearing sensitivity or which maybe
predictive of hearing impairment, and on the
extent of these relationships. These findings
provide information on the magnitude of some
of the problems related to the conservation of
hearing in children for use in the development or
modification of case-finding programs and essen-
tial services.
Previous recent studies of hearing in children
have been limited to smaller segments of the
population such as that in Pittsburgh, Pennsyl-
vania, by Eagles et al.s which served as the
prototype for the hearing aspects of the present
survey and the Reading, Pennsylvania, study by
Wishik et al. 19 ~z 0 Others have dealt with more
limited aspects of the problem such as Bordley
and Hardyz 1 who undertook a longitudinal
study of Iymphoid tissue growth during their
research, on nasopharyngeal irradiation for the
prevention of hearing impairment in a group of
Baltimore, Maryland, children who failed an
audiometric screening. An earlier study
‘(1931-36) among school children by Ciocco and
Palmer of the U.S. Public Health Servicez z
produced findings of value also but did not have
available for use as accurate testing environment
or methods as those used in more recent studies.
Roughly comparable information on the prev-
alence of abnormal findings in the ear and the
relation of these findings to hearing sensitivity
among the defined U.S. adult population as
determined in the Health Examination Survey of
1960-62 have been described previously.23 In
general, adults with abnormal findings or whose
tympanic membranes could not be visualized on
otoscopic examination were found to be more
likely than those with normal ears to have
impaired hearing, similar to the findings among
children in the present study.
Certain differences in findings among U.S.
children when compared with those from the
1960-62 national survey among adults were to
be expected. The fact that the prevalence of
tympanic membrane perforations is only one-
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half and prevalence of scarring of the drums
from previous perforations’ is less than one-third
the corresponding rates among adults may well
be attributable both to the relatively recent use
of antimicrobial which were not available in
childhood to most adults examined in the
1960-62 study and to the resultant decreased
need in recent years for and performance of
myringotomies in the management of infections
involving the middle ear.
Also not unexpected were the findings from
the children’s examinations of (1) significant
relationships between abnormalities of the
tympanic membrane and the history of symp-
toms of trouble hearing, earaches, perforation of
the drums, injury to the ears, running ears, or
other ear trouble; (2) the significantly higher
prevalence of symptoms among those with
greatly enlarged tonsils or tonsils removed be-
cause they had been infected; and (3) the
significantly higher (poorer) hearing thresholds
among those with definite abnormalities of the
tympanic membrane, such as perforation, de-
creased mobility, bulging, scarring or retracted
drum.
United States children with an abnormality of
the auditory canal were, not unexpectedly, more
likely to have been reported by their parents to
have had “trouble hearing” than those without
this finding. Slightly more than one child in
seven (15 percent) had an abnormality of the
auditory canal as a finding on examination. In a
large majority of such instances, the abnormality
was either a partial “or complete occlusion~
usually with encrusted or impacted cerumen.
Hearing sensitivity was found to be related to
abnormality of the auditory canal: children with
such abnormalities also had significantly higher
(poorer) hearing thresholds on the average than ,
those with normal canals at all iiequencies
tested except 500 cycles per second.
Confirmation of this relationship comes from
analyses of other history and finding data.
Children whose tympanic membranes were not
visualized on otoscopic examination because of
occlusion of the auditory canal with cerumen
were more likely to have been reported by their
parents to have had “trouble hearing” than
those whose drums were visible, and found to be
normal. And those whose tympanic membranes
were not visualized had significantly higher
(poorer) hearing thresholds on the average than
those whose drums were normal. This cannot be
attributed to an abnormality of the drum in
each case in which the drum was not visualized,
since on the average only 15 percent of the
children examined had drum abnormalities, The
conclusion can only be that the majority of
those whose tympanic membranes were “not
visible” had higher (poorer) hearing thresholds
solely on the basis of auditory canal occlusion
by cerumen.
From these data on abnormalities of the
auditory canals and related hearing sensitivities,
it would appear that potentially 15 percent, or
an estimated 3.6 million, of children aged 6-11
may have so”me degree of hearing impairment
due to occlusion of the auditory canals by
cerumen.
Also of interest due to its relatively high, and
unexpected, prevalence was the finding that
almost one in five, or an estimated 4.7 million,
children aged 6-11 years had some obstruction
of the nasal passages. Hypertrophied turbinates
or blockage from profuse discharge, whether
caused by allergy, acute infection, or other
condition, were the most common findings.
Children with an abnormality of the nasal
passages were significantly more likely to have
been reported by their parents to have had
trouble hearing than those without this finding,
and more likely to have been reported to have
had earaches, running ears, or other ear trouble.
And children with an abnormality of the nasal
passage had higher (poorer) hearing thresholds
than those with normal findings at all frequen-
cies, although significantly higher only at 1000
and 4000 cycles per second.
SUMMARY
This report presents estimates of the preva-
lence of abnormal conditions of the ear, nose,
and throat and the relation of these various
abnormalities to hearing sensitivity of children
aged 6-11 years in the United States based on
findings from the Health Examination Survey of
1963-65.
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In this Health Examination Survey program, a
probability sample of 7,417 children was se-
lected to represent the nearly 24 million non-
institutionalized children of this age in the
United States. Of these, the 7,119, or 96
percent, examined were closely representative of
the child population from which they were
drawn with respect to age, sex, race, region and
other available demographic and. socioeconomic
variables.
Significant findings from this study include:
1. From the otoscopic examination, about 20
percent or an estimated 4.8 million children
aged 6-11 years were found to have some
abnormaMy in at least one of their eardrums.
An additional 14 percent, or 3.4 million chil-
dren, had their auditory canal so occluded,
usually by cerumen, that the condition of the
drum could not be determined. Both drums
were rated as abnormal for 9.7 percent or 2.3
million children, while an additional 10.8 percent
had only one abnormal. In this latter group, the
other eardrum was more likely to be normal (8.6
percent) than not visible (2.2 percent).
2. Significantly enlarged tonsils touching at
the midline were found among more than 1
percent (1.2 percent) of the child population,
while nearly one-fourth (23.5 percent) had had
their tonsils removed.
3. One child in five at the time of these
examinations had some obstruction or defect of
the nose most frequently from hypertrophied
turbinates or profuse nasal discharge caused by
allergy, acute infection, or other condition, and
substantially less often from a deviated septum
or other obstruction.
4. Children with abnormalities of their ear-
drums were found to have reduced hearing
sensitivity, on the average, at all the test
frequencies. However, mean hearing levels, even
for children with such abnormalities, were gen-
erally still within the normal range. The specific
conditions most closely associated with reduced
hearing sensitivity were perforation, decreased
mobility, bulging, scarring, or retraction of the
drum-most of which were indicative of latent
or active pathology. Also significantly related to
reduced sensitivity at most of the test frequen-
cies but not all were findings of complete
occlusion of the auditory canal by Cerurne%
incomplete visibility of the drum, abnormal
transparency or opacity of the drum, and
discoloration of the drum-in general evidence
of latent or active pathology. The reduction in
hearing sensitivity tended to be somewhat but
not significantly greater if the abnormality
existed in both than just one ear.
Examination and testing procedures are de-
scribed.
Comparison is made with the findings from
the Pittsburgh study, which served as the proto-
type for the hearing aspects of the present
study. Included also is a description of the ear,
nose, and throat examination, the related medi-
cal history and the hearing testing methods.
No attempt was made in either study to
examine the eustachian tubes or adenoid tissue
in the nasopharynx or to distinguish between
allergic and infectious conditions.
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Table 1. Prevalence rates of events in the medical history that maybe associated with hearing impairment among children 6-11 years













Total,6-ll years . . . . . . . . . . . . . . .
6years . . . . . . . . . . . . . . . . . . . . . . .
7yaars . . . . . . . . . . . . . . . . . . . . . . .
8yaers . . . . . . . . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . . . . . . . . .
llyaars . . . . . . . . . . . . . . . . . . . . . .
Boys
Total,6-ll years . . . . . . . . . . . . . . .
6yaars, . . . . . . . . . . . . . . . . . . . . . .
7yaars, . . . . . . . . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . . . . . . . . . .
9yaars, . . . . . . . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . . . . . . . . .
Ilyears . . . . . . . . . . . . . . . . . . . . . .
Girls
Total,6-ll years . . . . . . . . . . . . . . .
6yaars .,, . . . . . . . . . . . . . . . . . . . .
7yaars, ., .,, . . . . . . . . . . . . . . . . .
8years, . . . . . . . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . . . . . . . . .
10yaars . . . . . . . . . . . . . . . . . . . . . .
llyears . . . . . . . . . . . . . . . . . . . . . .
Standerdarror,total . . . . . . . . . . . . .
Rate per 100 children





















































































































































Tablo2. Premlence ramsofmr, nmeandthroat abnormalitim among ctildmn 6-llyeam ofaw, bya@andwx, withstandard erromfor total rates: Unitd Stat9s,196335
Abnormalities Abnormalities Drum–
Drum-any







or retracted ~rforatad dbcolortd
or opaque
Right Left Right Left Right Left Right Left Right Left Right Left Right Left Right L,ft
AW and sex
Both 58X83
Toml,6-llveaIx . . . . . . . . . .
6vwc . . . . . . . . . . . . . . . . . .
?Yeam . . . . . . . . . . . . . . . . . .
8vamx . . . . . . . . . . . . . . . . . .
9year5 . . . . . . . . . . . . . . . . . .
10ye.w5 . . . . . . . . . . . . . . . . .
Ilvears . . . . . . . . . . . . . . . . .
80VS—
TotaI,6-llyeam . . . . . . . . . .
6veam . . . . . . . . . . . . . . . . . .
7yesr5 . . . . . . . . . . . . . . . . . . .
8vear5 . . . . . . . . . . . . . . . . . .
9yeam . . . . . . . . . . . . . . . . . .
10vearc . . . . . . . . . . . . . . . . .
llyeai’s . . . . . . . . . . . . . . . . .
Girls—
T0taI,6-ll heart . . . . . . . . . .
6v0ara . . . . . . . . . . . . . . . . . .
7yHtr5... . . . . . . . . . . . . . . .
8yeart . . . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . . . .
10vaar5 . . . . . . . . . . . . . . . . .
llyear$ . . . . . . . . . . . . . . . . .
.%andarderror,total . . . . . . . .







































































































































































































































































































































































Remowd Tags Grade I Grade II Grade Ill
tissue
Right Left Total Partly Completely Total Partly Completely
)rum-scars
light I Left

































































































































































































































































































































































































Table3. Prevalence rates of findings from theear, nose andthroat examination among children 6-n years ofagewith some history of
an ear or hearing problem, with standard errors for total rates: United States, 1963-65
Condition on examination
Total prevalence
rate . . . . . . . .
Auditow canal. riaht
Normal . . . . . . . . . . .
Abnormal . . . . . . . . . .
Auditory canal, Iaft
Normal . . . . . . .
Abnormal . . . . . .
Drum, right
Normal . . . . . . .
Abnormal . . . . . .
Not visible . . . . . .
Drum, left
Normal . . . . . . .
Abnormal . . . . . .
Not visible . . . . . .
Tonsils
Removad . . . . . .
Tags prasent . . . . .
Gradel . . . . . . .
Grada il.......
Grade ill . . . . . . .
Oral pharynx
Normal . . . . . . .
Abnormal . . . . . .
Nose, right
Normal . . . . . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
.. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
Abnormal . . . . . . . . . .
Nose, left
Normal . . . . . . . . . . .
Abnormal . . . . . . . . . .
Standard error,




Hearing Ear- Injury Drum
rate
Other ear Running Othar ear

































































































































































































Tabla 4. Awraw hearing Icwls in Ixttur W at each t-t frocwencwof children 6-11 yearswith and without hearingtrouble by ageand sex, with standard errors fcx total aw~ UnMd .S3atn,
1963+5




















Total,6-llyoam . . . .
6y0trr . . . . . . . . . . . . .
7y9m.. . . . . . . . . . . .
Sum.. . . . . . . . . . . .
SJvm’1, . . . . . . . . . . . .
IO VW8. . . . . . . . . . . .
Ilvoart . . . . . . . . . . . .
sow—
Totd,6-llyems . . . .
6v8ws . . . . . . . . . . . . .
7vwm . . . . . . . . . . . . .
Svew3. . . . . . . . . . . . .
9V*WI. . . . . . . . . . . . .
10v*ms . . . . . . . . . . . .
Ilvmm . . . . . . . . . . . .
G~k
Totd,6-llvcarI , . . .
Oym’a . . . . . . . . . . . .
7V9.1Y. . . . . . . . . . . . .
swam.. . . . . . . . . . . .
9yn m. . . . . . . . . . . .
10WWS. . . . . . . . . . . .
Ilvcm,, . . . . . . . . . .
Stmdmd error of
awrwrp,totd . . . ,
AVWW.?S in decibel% re audiometric zero [A3A, 1951)


























































































































































































































































































































































Table5. Avermehearlng lwelsin &tier mratmch t=tfraauemv ofcMldren Gll vearswith andwithout earaches. byaw+and sex. withstandard errors fortotalavaraaes. United
States, 1963-65.
















aches aches aches a% ‘“”’
Age and sax
Averages in decibels re audiometric zero (A3A, 1951 JBoth sexes
-6,6Total, 6-11 years . . . . -8.5 -9.8 .8.0 -9.3 .6.8 -8.2 -8.8 -9.3 -4.5 .1,2 -2.4 -1.5 -3.0 -5,0
6yeam . . . . . . . . . . . . .
7years . . . . . . . . . . . . .
Seem. . . . . . . . . . . . .
9years . . . . . . . . . . . . .
Ioyears. . . . . . . . . . . .


















































































































Total,6-llyears . . . .
6years . . . . . . . . . . . . .
7years . . . . . . . . . . . . .
8years . . . . . . . . . . . . .
9years . . . . . . . . . . . . .
10vear5 . . . . . . . . . . . .


























































































































Total,6-llyears . . . .
6years . . . . . . . . . . . . .
7wars . . . . . . . . . . . . .
Sears. . . . . . . . . . . . .
9years . . . . . . . . . . . . .
10years . . . . . . . . . . . .














































































































average, total . . , .
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Tablc6. AwrMhoarlno lewlsln better earateach test frmuency ofchildmn6-ll years with andwithout earinjuw, byageand sex, with standard erromfOr total avera@ United
states, 18s3.55
















injury injury injury injury
Aga and sax
Both #axes Averages in decibels re audiometric zero (ASA, 1951]
Total, 6-11 V*U$ . . -9.0 -9,5 -6.1 -9.0 -6.2 -7.8 -7.3 -9.2 -3.1 -5.2 0.2 -2.1 -0.1 -2.7 4.1 -6.1
Laym’a . . . . . . . . . . .
7yaara. . . . . . . . . . .
tlyml . . . . . . . . . . .
9yaara . . . . . . . . . . .
loywa.. . . . . . . . . .


















































































































































Totd,6-llyaars . . ,
Totd,6-11 yawa . . .
Standard arror of
●wraga, total . . .
.
25
W 7. AWS@ ftdwlmls In bttmf urat -h tmt ftommcv of chlldm 841 v- with amfwitf!wt Wdmma!xmd bv S.ZS●nd tax, with ttandd mm far tofd mragn: Unlfd sfmot, 1862.86
lcaqm m cm mooelm 4moqm 6o00cfm mooqm
Dmm Nat Drum Not Drum Not Drum Not Drum Not Dtmm Not
C.p91nd WMtf CQmat Opmal qmmd *,6 qm”d Qpm,d ~ ~~ ~~ W*
80fh NW
T0t9f, &ll Wm , . .
87nm . . ..!......
7Wff . . . . . . . . . . ,
8WM . . . . . . . . . . .
s V9us . . . . . . . . . . .
*ONUS . . . . . . . . . . .
lIWI’ 1, . . . . . . . . .
8W$—
Tofaf, bllvom . . .
Gkfs—
Toaf. s.llvnm . . .
=





















































































































































Tablt 8, Aww IWUIIILIIcwls In bmmr w ●t ●achml frc.quenw of chlldmm611 WMS with Godwithout runnl!?qem’s.by ●W ●nd SOX,with standarderrorsfor total aw8gn: Unimd SUW, 1862.66
































Total, 0.11 VSM . , -8.2 -s.7 -7s -9.1 -8.7 -8.0 -8.7 -92 -4.3 -6.2 -0.8 -2.9 -3s -6.4
-
Elm,,. ..,.,,.,
?qnm, . . . . . . . . . .
8Vnl’1 . . . . . . . . . . .
eycm .,,..,,,,.,
10VWI ..........


































































































Total, 6.11 ynm . . -8.8
6y9m . . . . . . . . . . .
7yun, . . . . . . . . . .
8 ywl , .,,..,.., ,
Ovwl . . . . . . . . . . .
10vmm . . . . . . . . . .


































































































-6sTotll, s-llvnlv . .
flvum . . . . . . . . . . .
AWN. . . . . . . . . . .
8vm4.., ...,....
flwma. $..,..,,..




































































































Mf9@, mal . , ,
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Tabla9. Awrw Maringlew!s in btteramr oteachtest freque"w ofctildren &llyears with atiwithout other wrowmtion, by~andsex, with standard erwnfortoulawmw Unitgd8tat”,1SS2.6S















AWMW i. .kIbals m wdionwtdc zero {A3A, 1961]











































-0.1 -2.1 03 -2.6 -6.1
_ _
6wm. . . . . . . . . . .
7)WS . . . . . . . . . . .
8yem. . . . . . . . . . .
swa m. . . . . . . . . .
Ioqws. . . . . . . . . .












































































































MmgD, t.aml . . . 1.46 0.16 1.10 0.30 t .75 0.2s 0.40
— —
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Tabl.10. AwmwhmrlnQ lswlsin ktt.rmratwh tmtfreq.e.w ofchlldren Sllyear%with andwith.ut other cortro.b!e, byapa.d %ex:with %tandard err.mf.rtotal amra~. Unit9LSta1c$,1663.65












‘%%I“0”0I%=’ I ‘0”” I%LYlN“ne1%:1‘0””
I I I I I I I
Averws 1. decib+ls m audiommnic zero (A.sA, 1951 I
Toml,6.llvwm , . -9.0 -9.6 -8.6 -9.0 -7.1 -7.9 -8.7 -9.2 -4.6 -5.6 -1.9-2.0 -2.2 -2.6 -5.2 -5.1
—
13yom. h i........
lvw m. . . . . . . . . .
awn. . . . . . . . . . .
Clymn . . . . . . . . . . .
10VQ9IX. . . . . . . . . .




































































































































T0fd,6.11 yurs . . -6.5 -9.2 -8.6
Stmhd worof










0.55 0.40 0.45 030
—— —
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Toai, &llvwI . . -83 -9.5 -7.A -7.4 4A -s.1 -32 -s.s -0.1 -2.1 -2.8 -2.2 4.1
am . . . . . . . . . . .
7v98n . . . . . . . . . . .























































































































aY9m, . . . . . . . . . .
Ioyom . . . . . . . . . .
llvea-s . . . . . . . . . .
/
Total, Ell van .
— —










-s.5 -1.0 -22 4.1
—






Table 11, Average hearing levels at each test frequency of children 6-11 years of age with normal and abnormal conditions of the rimt
or left external ear, by age and sex, with standard errors for total averages: Unitad States, 1963%5-Con.
3000 Cps I 4000 Cps I 6000 Cps I 8000 CPS*
Ear, age, and sex
RIGHT EAR
Both sexes
Total,6-11 years . . . . . . .
6yeers . . . . . . . . . . . . . . .
7yaars . . . . . . . . . . . . . . .
Byeats . . . . . . . . . . . . . . .
9yaars . . . . . . . . . . . . . . .
10yaars . . . . . . . . . . . . . . .
Ilyaars, . . . . . . . . . . . . . .
Boys
Total,6-llyears . . . . . . .
Girls
Total,6-llyears . . . . . . .
Standard error of
averaga,total . . . . . . .
LEFT EAR
Both sexes
Totrrl,6-llyears . . . . . . .
6yaart . . . . . . . . . . . . . . .
7yaars . . . . . . . . . . . . . . .
8Yms . . . . . . .?.......
9yaars . . . . . . . . . . . . . . .
Ioyaam ., .,, ..,...... .
Ilyaers . . . . . . . . . . . . . ,.
Boys
Total,6-llyears . . . . . . .
Girls
Total,6-llyears . . . . . . .
Standard error of
averaga,totel . . . , , , .
I
Normal AbnormalNormal Abnormal Normal Abnormal
Average in decibels re audiometric zero (ASA, 1951)



































































































































-3.1 –1 .5 0.8 2.4 1.2 4.4 -3.1 -0.8
*
0.300.35 0.40 0.40 0.40 0.30
31
Table 12, Prevalence rates andaverage hearing levels ateachtest frequency forchildren6-ll years ofagewith abnormalities of the
external ear, with standard”errors for averages: United States, 1963-85
Maasure
Prevalence rate per 100
children . . . . . . . . . . . . . . .
Avarage hearing levels (in ear
with abnormalities) in decibels
re audiometric zero (ASA, 1951)
at:
250cycles, . . . . . . . . . . .
500cycles . . . . . . . . . . . .
1000cycles . . . . . . . . . . .
2000cycles . . . . . . . . . . .
3000cycles . b . . . . . . . . .
4000cyclas . . .. m......
6000cycles . . . . . . . . . . .
8000cycles . . . . . . . . . . .
Standard errors for:
Rates (percent) . . , . , . . . .







































































































Table 13. Avaraga hearing Iwels in right ear at arch test frwenoy of children 6-11 Yam of w with normal and abnormal conditions
of tha right auditory canal, by age and sex, ~“th standard daviaticms and standard errors for total avarap: United States, 1963-85
Average in decibels re audiometric zero (ASA, 1951 )Both sexas
Total,8-llyaars . . . . . . . -7.8 -7.0 -7.1 -6.4 -5.8 -4.9 -7.2 -5.3
— — —
6yaara . . . . . . . . . . . . . . .
7yaars . . . . . . . . . . . . . . .
8yaars . . . . . . . . . . . . . . .
9year3 . . . . . . . . . . . . . . .
loyaars . . . . . . . . . .. o...


























































Totel,8-llyaars . . . . . . .
6vars . . . . . . . . . . . . . . .
7yaars . . . . . . . . . . . . . . .
8yasr5 . . . . . . . . . . . . . . .
9ysw$ . . . . . . . . . . . . . . .
$Oyaars . . . . . . . . . . . . . . .


























































Total,6-llyaars . . . . . . .
6years . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . .
9yaars . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .

































































Standard deviation, total . . .
standard error of
averaga, total . . . . . . .
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Table 13. AveraWhearing lwelsin right arateach tetifrquency ofctildren 6-llyears ofawwith normal andabnormal conditions
of the right auditory canal, by age and sex, with standard deviations and standard errors for total averages.: United States,
1963-6520n.
3000 Cps I 4000 Cps I 6000 CPS I 8000 CPS
Age and sex
Normal I Abnormal I Normal I Abnormal I Normal Abnormal Normal Abnormal
Average in decibals re audiometric zero (ASA, 1951)Both sexes
Total, 6-11 years . , . . . . . -3.3 -1.3 q5 2.4 0.5 1.3 -2.9 -1.3
6years . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . .
8yeers . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10yeers, . . . . . . . . . . . . . .


























































Totel,6-11 yaars , . . . . . .
6years . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . .
8yaars . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .


































































Total,6-llyears . . . . . . .
6years . . . . . . . . . . . . . . .
7 yaars . . . . . . . . . . . . . . .
8yaars . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10years o.. o . . . . ..o... .

























































Standard deviation, total . . .
Standard error of
avaraga, total , . , . , . ,
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Table 14. Averege hearing levelsin left earataach test frequency ofchildren 6-11 years ofagawith normal andabnormel conditions









Normal Abnormal I Normal Abnormal I Normal Abnormal I Normal Abnormal
Average in decibels ra audiometric zero (ASA, 1951)Both sexes
Total,6-11 years
6yeara . . . . . . . .
7years . . . . . . . .
8years . . . . . . . .
9years . . . . . . . .
10yeara . . . . . . . .
11 years . . . . . . . .
130ys
Total, B-11 years
6years . . . . . . . .
7years . . . . . . . .
8years ., .,....
9years . . . . . . . .
10years . . . . . . . .
11 years . . . . . . . .
G&
Total, 6-11 years
6years . . . . . . . .
7years . . . . . . . .
8years . . . . . . . .
9years . . . . . ..O
10yaars ..,.....
Ilyaars ..,.....
-7.4 -6.0 -7.0 -6.1 -5.9 -4.6 -7.0 -5.1. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . ,
. . . . . . .
. . . . . . .

















































































































































































Standard deviation, total . . .
Standard error of
averaga, total , . . . . . .
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Table 14. Average hearing Ievelsin left earateach tastfrequency ofchildren 6-11 years ofagewith normal andabnormai conditions
of the left auditory canal, by age and sex, with standard deviations and standard errors for total averages: United States, 1963-
66-Con.
3000 Cps I 4000 Cps 6000 CPS I 8000 CPS
Age and sex
Normal I Abnormal I Normal I Abnormal Normal Abnormal Normal Abnormal
Average in decibels re audiometric zaro (ASA, 1951)Both sexes
Total,6-11 years . . . , . . .
6years . . . . . . . . . . . . . . .
7 years . . . . . . . . . . . . . . .
8year$ . . . . . . . . . . . . . . .
9years .,.......,.. . . .
10years . . . . . . . . . . . . . .,
11 years . . . . . . . . . . . . . . .
Boys
Total,6-llyears . . . . . . .
6years . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10years . .. m. . . . . . . . . . .
11 years . . . . . . . . . . . . . . .
Girls
Total,6-llyears . , . . . . .
6years . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10yaars . . . . . . . . . . . . . . .
‘fI years.,.,......,,., .
Standard deviation, total . . .
Standard error of
average, total . . . . . . .


















































































































































































Table 15. AveraShearing level ateachtest frequency ofchildren6-ll vearsof agew8th partial orcomplete occlusion of theauditory canal, byear, aw, sax,
and degree of occlusion, withstandard errors oftotalavWa@: United States, 1963%5
250 CPS 500 cm 1000 Cps 2000 Cps
Total Par- COm- Total Par- COm- Total Par- COm- Total Par- COm-




Total, 6-11 years . .
6yaars . . . . . . . . . . .
7 yews. . . . . . . . . . .
8yaars . . . . . . . . . . .
9yaars . . . . . . . . . . .
10year.s . . . . . . . . . .






Total,6-11 years . .
Stcndarderrorof




6years . . . . . . . . . . .
7yaars . . . . . . . . . . .
8yaars . . . . . . . . . . .
9years . . . . . . . . . . .
10years . . . . . . . . . .
Ilyears . . . . . . . . . .
BOYS—
T0tal,6-11 yaars . .
Girls—
T0tal,6-11 yaars . .
Standard error of
averaga, total . . .













































































































































































































































Table 15. Awrrmehearingl evelsate achtestfrequencyof children 6-11 vaarsof e@withpafiial orcomplete omlusion of theauditow renal, byear, age, sex,
anddagree ofocclusion, with s@n&rderrors oftotalaveraYs: United Statas, 1963-85-Con.
3000 Cps I 4000 Cpe I 8000 Cps I 8000 w
Par- Com- Total Par- Com-




Total, 6-11 years . .
6yaars . . . . . . . . . . .
7years, . . . . . . . . . .
8yeare . . . . . . . . . . .
9years, . . . . . . . . . .
lovers . . . . . . . . . .




T0tel,6-11 years . .
Standard arror of




6vears . . . . . . . . . . .
7yeara . . . . . . . . . . .
8wrs. . . . . . . . . . .
9years . . . . . . . . . . .
10yeara . . . . . . . . . .
Ilyears . . . . . . . . . .
Bow
Total Par. Com- Total Par.





Averags in decibels re audiometric zero (ASA, 1951 )









































































































































































































Total,6-11 years . .
Standarderrorof
avwaga, total . . .
-1.4 -2.1 -0,6 2.2 2.5 2.0 2.6 3.4 -1.6
0.650.40 0.50 0.50 0.56 0.7C 0.55 0.50 0.70 0.65 ().4! 0.45
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Table 16. Avemgehmring leWls8tmch t8stfmquency ofcMldren6-ll ve8Bofageby contitiOn of thedrum ine8runder test, aSandsex, with stand8rderrorsof
tottd averages: United St8tes,1963-65
250 CP$ 500 Cps 1000 Cps 2000 Cps
, , , ,








Total, 6-11 years .
6ya8rs . . . . . . . . . . .
7V8aB . . . . . . . . . . .
8yeara . . . . . . . . . . .
9yeers . . . . . . . . . . .
Ioywma. . . . . . . . . .










6yeam . . . . . . . . . . .
7years . . . . . . . . . . .
8years, . . . . . . . . . .
9yesra, . . . . . . . . .
10years . . . . . . . . .






average, total , .
Averaga in dscibels re audiometric zero (ASA, 1951 )





















































































































































































































-7.4 -4.3 -5.1 -7,5 -4.3 -7.6 -5.6 -4,9
0.40 0.25 0.25 0.55 0.30
—
0.20 0.55 0.30 0.25 0.30
40
Table 16, Avermehearin~ lawlsat=ch test fmauencv ofcKldran 6-llyears ofagebvcondition ofthadrum in, earundar test, ageandsex, withatindard errorsof. .























Total, 6-11 years .
fiyeer s . . . . . . . . . .
7yeera . . . . . . . . . . .
6yeers . . . . . . . . . . .
9yeara . . . . . . . . . . .
10years, . . . . . . . . .










(jyeisr s . . . . . . . . .
7years . . . . . . . . . .
8yaars . . . . . . . . . .
9years ...,...,..
10years . . . . . . . . .






average, total . ,
Average in decibels ra audiometric zaro (ASA, 1951)













































































































































































































3.2 2.1 0.4 4.5 3.4 -3.8 -0.7 -1.0
0.450.40 0.55 0.45
—
0.35 0.60 0.40 0.35 0,75 0.50 0.30 0.65
41
Table 17. Awregahearing lewlsat each tastfraquency ofchildren6-ll yaamof~by mtiliWof thedrum of theaar, under t~t, aw, and:ax. with amn-
derddeviations endnandarde rrorsoftotala veragas: Unitad States,196345
260 Cps m Cw 1000cpe 2000 Cpa









unsetis- unsetis. unsetis- untatis.
fectory factory factory factory
Ear, age, and sax
RIGHT EAR
Both sexes
Total, 6-11 yeera . ,
6yeers . . . . . . . . . . .
7yesma. . . . . . . . . . .
8yeam . . . . . . . . . . .
9yeera . . . . . . . . . . .
10yeara ..,.,..,..






tote . . . . . . .
Standard error of
awrage, total . . .
LEFT EAR
Both sexes
Total, 6.11 yaara . .
6yeers . . . . . . . . . . .
7yaers . . . . . . . . . . .
8yeers . . . . . . . . . . .
9yaara . . . . . . . . . . .
10yeara . . . . . . . . . .
llyaars . . . . . . . . . .
8oys
Total,6-11 yaara . .
Girls—
Total,6-ll yeara , .
Stenderd deviation,
total . . . . . . .
Standard error of
awraga, totei , . .



























































































































































































































































Tabl. 17. Awraap hearing levels at each test f requency of children 6-11 years of age by mobility of the drum of the ear, undar test, age, and sex, with stan-
dard davlations and standard errors of total avaragas: United States, 1963-65-Con.
3000 CF6 4000 Cps 6000 CFS 6000 Cps









unaetis- unsatis- unaatis- unsatis-
factory factory fictory factory
Ear, age, and sex
RIGHT EAR
Both SeXaS
Total, 6.11 years . .












total . . . . . . .
Standard error of
awrage, total . . .
LEFT EAR
Both sexas
Total,6-11 years . .
6yeara .,, ,, . . . . . .
7yeara . . . . . . . . . . .
Elms. . . . . . . . . . .
Qyaara, ., ..,,,..,




Totel,6.11 years . .
Girls—
Total,6-ll yeara . .
Standard deviation,
total . . . . . . .
Standard error of
awraw, total . . .
Average in decibels re audiometric zero (ASA, 1951 )



























































































































































































































































Table 18. Average hearing levelsin right and left earateach test frequency forchildren 6-11 years ofagewith adulltympanicmem-
branein thetast mr, bya@and sex, with standard errors oftotalavera~s: United States, lB63-65
Ear, age,and sex 250 CPS I 5OOCPS I 1000cPs I 2000cPs I 3000cPs I 4000cPs I 6000cPs 18000cPs
RIGHT EAR
Both sexes
Total#6-llyeers . . . . . . .
6yeara . . . . . . . . . . . . . . . .
7yeara . . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . . .
9Wers. . . . . . . . . . . . . ..m
10years . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . .
8oys
Total,6-llyaers . . . . . . .
Girls
Total,6-11 yea~ . . . . . . .
LEFT EAR
Both sexes
Average in decibels re audiometric zero (ASA, 1951)








































































-OmlTotal,6-llyears . . . . . . .
6yeers . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . .
8yeara . . . . . . . . . . . . . . . .
9yeers . . . . . . . . . . . . . . . .
10years d o . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . .
Boys
Total,6-llyears . . . . , . .
Girls
Total,6-llyears . . . . . . .
Standard deviation, total
Right . . . . . . . . . . . . .
Left . . . . . . . . . . . . . .
Standard error of
average, total
Right . . . . . . . . . . . . .





























































































Tabla 19. Awra@hcaring lewltin right andlefi earatwch test frwuenw forchIldren 6-llveam ofawwith atranswrent orowque tvmwnic membran@inthet*t ear byawand sex, witistin-
darderrot% oftotalavemgm: United Ste.tes,1963.65
Em, We<and sOX
RIGHT EAR
Awrage in decibelsre audiometric zero (ASA, 1951)
Both S*XM
Totd,6.11 yams . . -6,9 4.7 -5.8 -3,2 -4.1 -1.7 -6.4 -3.8 -3.8 0.1 1.5 4.0 22 5.3 -0.6 0.5
- - _ - _ . _ . _ . _ - - .
6VMI X, . . . . . . . . .
7y9m,. .,.....,.
Eytm.. ,., . . . . . .
9yurs, . . . . . . . . . .
10VWS . . . . . ...’..






































































































































































































































































6vurI . . . . . . . . . . .
7’/9sm.., . . . . . . . .
Bynr& . . . . . . . . . . .
Blurs . . . . . . . . . . .
lovaws . . . . . . . . . .





















Total,6.11 wart . , .4.6 4.2 4.6 4.0 -2.8 1.0
Standard error of
awragt,total
RI.#tt . . . . . . . .



































Table 20. AwmWhearing lMlsinthe ri@tand left wrateach test fmquencv forcKldren 6-llvears ofa9with abulging orretracted drum inthetest ear. byawand sax, wlthstandard 8rrorsof
total averag.ss United States, 1663-55








Re. Re- Re- Re-












6years . . . . . . . . . .
7year5 . . . . . . . . . .
Sea= . . . . . . . . . .
9vea= . . . . . . . . . .
10VWS .. . . . . . . .










6vears . . . . . . . . . . .
7vears . . . . . . . . . . .
8yeais . . . . . . . . . . .
9years, . . . . . . . . . .
10vear5 . . . . . . . . . .




Total,6.11 years . .
Standard deviation, total
Right . . . . . . . .
Left . . . . . . . . .
Average in decibels re audiometric ZerO (ASA, 1951)

























































































































-1.4 10.7 -5.0 5.7
-1.4
-1.5 22.5 4.0 18.3 3.7 9.6 0.2
















































































































































































Right . . . . . . . .
Left . . . . . . . . . 4.30
Tab1921. Awrmhcwlno lcwlsln lheri~t andleRear ateKhte~t fmguenw forctildmn 6-llyeam of Wtith&scolomtion of thedmmin themst-r, bywIor. a@andsex. withs@n.
darderrors oftote.laveragas: Unimd States, 1363%5
260 cm 600 cm looocpt 20Q0 Cp 3000 Cfn 4003 Cps 60W CPS Sooo cm
Other Other Other Other Other Other Other
Red
Other
discol- Red discOl- Red discOl- Red di5wl- Red dixOl- Red disco!. Red discOl- Red discol-
oration oration omtion oration oration oration oration oration
Ear, wt. and sax
RIGHT EAR
Both MXQ:
Total, 6.11 YOWI . ,
6YWI,. . . . . . . . . .
7y0am, ..,..,.,.,
8ykam .,,.....,.,
Dywt. . . . . . . ...!
10y*am . . . . . . . . . .








6voam . . . . . . . . . . .
7VW8. . . . . . . . . . .
8yWt.,. . . . . . . . .
9VW$,.. .,......
10VWI. . . . . . . . . .







Ri@ht . . . . . . . .
Loft ..,......



















1,1 -1.9 4.0 -1.6 0.0 -5.0 2.5 1.2 6.9 5.2 10.3 4.2 7.3 -0.6




































































































1.2 -6.3 0.6 8.0 -1.7 0,0 -4.0 1.2 0.8 6.8 S.7 9.4 6.9 7.7 -1.6
-4.60,8 0.4 -2,9 2.3 -1.7 -6.0 2.53.2 0.6 10.2 2.6 11.9 5.6 6.8 0.3






































































































































































Table 22. Average heering levels inthe right and left earateach test frequency forchildran 6-11 yaarsof agewith a perforated drum
inthetew ear, with andwithout tischar~, byageand sex, with standard errors oftotal averages: United States, 1963-65
250 Cps 500 Cps I 1000 Cps 2000 Cps
Ear, age, and sex
With Without With Without With Without




Total, 6-11 years . . . . .
6years . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . .
10years . . . . . . . . . . . . .
11 years . . . . . . . . . . . . .
Boys
Totel,6-11 years . . . . .
Girls
Totel,6-llyears . . . . .
LEFT EAR
Both sexes
TotaI,6-11 years . . . . .
6years . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . .
9years, . . . . . . . . . . . . .
10years . . . . . . . . . . . . .
11 years . . . . . . . . . . . . .
Boys
Totel,6-llyaars . , . . .
. Girls
Totel,6-llyears . . . . ,
Standard error of
average,totel
Right . . . . . . . . . . .
Left . . . . . . . . . . . .
























































































































Table 22. Average hearing levels intheright andleft earateach test frequency forcMldren6-ll years ofagewith a perforated drum
inthetast ear, with andwithout dscharge, byageand sex, with standard errors oftotalaveraWs: United States, 1963-65-Con.
—
3000 Cps 4000 Cps 6000 CPS 8000 CPS
Ear, age and sex
With I Without Withdischarge discharge discharge
RIGHT EAR
Average in decibels re audiometric zero (ASA, ?951 )
Both sexes







6years . . . . . . . . . . . . . .
7yaars. d o, . . . . . . . . . .
8years, . ., . . . . . . . . . .
9years .,, . . . . . . . . . . .
10years . . . . . . . . . . . . .












































Total, 6-11 years . . . . .
Girls
Total,6-11 years . . . . . 26.3 13.9 I 22.4 14.5 17.4 14.4 11.1 10.4
LEFT EAR
8oth sexes
Totel,6-11 years , . . . . 11.3 7.5 16.6 12.4 24.0 11.3 20.2 8.3
6years .,, . .,.,...., .
7years, . . . . . . . . . . . . .
8years ., . ., .,,..... .
9years . . . . . . . . . . . . . .
10years, . . . . . . . . . . . .














































Total,6-llyears . . . . .
Girls
Total,6-llyears . . . . . 15.7 3.3 19.7 24.5 27.4 17.8 26.2 19.5
Standard arror of
avarage, total
Right . . . . . . . . . . .


















Table 23. Avemgehearing levels intheright andlaft eareteach test frequency forchildren6-ll years ofagawith ascarrad drum in
thetest ear, byageand sex, with standard deviations ands@ndard errors fortotalaveragas: Unitad Statas,1963435
Ear, age, and sex 250 CPS 500 Cps 1000 Cps 2000 Cps 3000 Cps 4000 Cps 6000 CPS 8000 CPS
RIGHT EAR
Both sexes
Total,6.11 years . . . . . . .
6years . . . . . . . . . . . . . . . .
7yaars . . . . . . . . . . . . . . . .
Seers. . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . .
Boys
Totel,6-11 years . . . . . . .
Girls
Total,6-llyears . . . . . . .
LEFT EAR
Both sexes
Total,6-llyears . . . . . . .
6years . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . .
Sears, . . . . . . . . . . . . . . .
9yeare . . . . . . . . . . . . . . . .
10years m. . . . . . . . . . . . . .
llyeers o . . . . . . . . . . . . . .
Boys
Total,6-llyears , . . . . . .
Girls—
Total,6-ll years . . . . . . .
Stendard deviation, total
Right . . . . . . . . . . . . .
Last . . . . . . . . . . . . . .
Avamge in decibels re audiometric zero (ASA, 1951)
































































































































































Right . . . . . . . . . . . . .
Last . . . . . . . . . . . . . .
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Table 24. Average hearing levels inthebetterear at each test fraquensw forchildren 6-11 years ofage,by concfition of theorelpharynx, age
andeex, with stendard errors fortotelavarages: United States, 1963%5
Age and sex
Both sexes
Total, 6-11 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6yaars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10 yeers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Boys
Total,6-11 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Girls
Total, 6.11 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6yearx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Standard error of
averafj2, total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
250 CflS
I
500 Cps I Ifloocps
Normal Abnormal Normal Abnormal Normal Abnormal







































































































































Table 24. Avera@hearing lavelsin the betiaraar ateachwst fraquancY forctildmn 6-llyaars ofage,by condition of theoralphawnx, age
andsex, with standarderrors fortotalavaragas: United States, 1963-65-Con.
Averagein dacibalsra audiometric zero (ASA, 1951 )





























































































































































































































































‘ Estimate basedon avarageat 600, 1000, and 2000 cyclas.
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Table 25. Average hearing levels inthebeRer earateach test fwuency forchildren6-ll yaarsof agawith hypertropic lympoid tissue
intheorai pha~nx, byageand sex, with standard errors fortotal averages: United States, 1963-65
Age and sex 250 Cps 500 Cps 1000 Cps 2000 Cps I 3000 Cps 4000 Cps 6000 CPS 8000 CPS
Average in decibals re audiometric zero (ASA, 1951 )Both sexes
Total, 6-11 years . . . . . . .
6years . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . . .
9yeare . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . .
Boys
Totel,6-llyears . . . . . . .
6years . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . .
Girls
Totel,6-llyears . . . . . . .
6years . . . . . . . . . . . . . . . .
7years . . . . . . . . ..o. . . . .
8years, . . . . . . . . . . . . . . .
9years, . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . .
Standard error of
average,total . . . . . . . .










































































































































































Table 26. Average hearing leveis in the right and ieft ear, by condition of the right andieft nasaipassage, ageandsex, with standard
errors for total averages: United States, 1963-65
250 CPS 5oocps 1000 Cps 2000 Cps
Ear, side of nasal
passage, age, and sex
I
Normal Abnormal Normai Abnormai Normai Abnormal Normai Abnormal
RIGHT EAR-RiGHT NOSTRi L
Both sexes
Total,6-11 years ; . . . , . .
6years . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . .
8yaars . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .
Ilyears . . . . . . . ..m... . .
Boys
Total,6-llyears . . . . . . .
Giris
Total,6-11 years . . . . . . .
Standard error of
average, total . . . . . . .
LEFT EAR–LEFT NOSTRiL
Both sexas
Totai,6-11 years . . . . . , .
6years . . . . . . . . . . . . . . .
7 years . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10years, .,, .,...... . . .
11 years . . . . . . . . . . . . . . .
Boys
Total,6-llyears . . . . . . .
Giris
Total,6-llyears . . . . . . .
Standard error of
avarage, total . . . . . . .
Average in decibels re audiometric zero (ASA, 1951)








































































































































0.20 0.45 0.30 0.50 0.30 0.40 0.20 0.35
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Table 26. Average hearing levels inthe right and Ieftear, by condition of theright andleft nasal passage,ageandsex, with standard
errors fortotal averages: United States, 1963-65–Con.
3000 Cps 4000 Cps 6000 CPS 8000 CllS
Normal Abnormal Normal Abnormal Normal Abnormal Normal Abnormal
Ear, side of nasal
passage,age, and sex
RIGHT EAR–RIGHT NOSTRIL
Average in decibels re audiometric zero (ASA, 1951)
Both sexes
Total, 6-11 years . . . . . . . -3.2 -2.2 0.5 1.7 0.6 0.6 -2.8 -2.4
6years . . . . . . . . . . . . . . .
7 years . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .





























































Total,6-llyears . . . . . . .
Girls





















Total,6-11 years.. . . . . . . .
6years . . . . . . . . . . . . . . .
7 years . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . .


























































Total,6-11 years . . . . . . .
Girls
Total,6-llyears . . . . . . . -3.2 -2.3 0.5 1.9 1.2 1.8 -3.1 -3.1
Standard error of
average, total . . . . . . . 0.35 0.55 0.40 0.40 0.40 0.65 0.30 0.55
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Table 27. Prevalence rates and average hearing levalsat each test frequency forchildren 6-11 years ofagewith other abnormalities of
the oral pha~nxand nose, with standard errors forrates and averages: United States, 1963-65
Measure
Prevalence rate per
100children . . . . : . . . .
Average hearing levels (better
ear for conditions of oral
pharynx, respective ear for
others) re audiometric zero
(ASA, 1951) at:
250cycles . . . . . . . .
500cycles . . . . . . . .
1000cycles . . . ...’..
2000cycles ...,....
3000cycles, ,.. . . . .
4000cyclas . . . . . . . .
6000cycles . . . . . . . .
8000 cycles . . . . . . . .
Standard errors for:
Rates (percent) . . . . . .
Averages (dB) . . . . . .


































































































































Table 28. Average hearing levels in the better ear for children 6-11 years, by condition of tonsils, age and sex, with standard errors for
total averdgas: United States, 1863435
Frequency in cycles per second




Hearing levels in decibels
re audiometric zero (ASA, 1951)
Both saxes








6ye.m, . . . . . . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . . . . . . . .



















































Total,6-ll years . . . . . . . . . . . . . .
Girls



















Total,6-ll years...,...,.. . . . .
6yeara . . . . . . . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . . . . . . . .


























































Total,6-ll years . . . . . . . . . . . . . .
Girls—
Total,6-ll years . . . . . . . . . . . . . . -9.4 -9.6 -8.5 -9.8 -5.2 -2.8 -2.9 -6.2
Standarderror,total . . . . . . . . . . . . 0.25 0.35 0.50 0.35 0.40 0.35 0.55 0.55
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Table 28. Averaga haaringleveisin the betiereer forchildren ~llyeam,by condition oftonsiis, ageand*x, with wandaderrom for
total averages: Unitad States, 1883435-Con.
Condition of tonsils,
age, and sex
Frequency in cycles per second
250 500 1000 2000 3000 4000 6000 SOoO
TONSILS-GRADE I
Both sexas
Total,6-ll years . . . . . . . . . . . . . .
6years . . . . . . . . . . . . . . . . . . . . . .
7yaars, . . . . . . . . . . . . . . . . . . . . .
8yaars . . . . . . . . . . . . . . . . . . . . . .
9yaars, . . . . . . . . . . . . . . . . . . . . .
10yaarx . . . . . . . . . . . . . . . . . . . . .
Ilyaars . . . . . . . . . . . . . . . . . . . . .
Boys
Total,6-ll years . . . . . . . . . . . . . .
Girls
ToMl,6-ll years . . . . . . . . . . . . . .
Standarderror,total . . . . . . . . , . . .
TONSILS-GRADE II
Both sexes
Total,6.11 years . . . . . . . . . . . . . .
6yaam, . . . . . . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . . . . . . . .
Byaam . . . . . . . . . . . . . . . . . . . . . .
9yaars, . . . . . . . . . . . . . . . . . . . . .
10yearx . . . . . . . . . . ...1..... . .
Ilyaars . . . . . . . . . . . . . . . . . . . . .
Boys
Total,6.11 years . . . . . . . . . . . . . .
Girls
Total,6-ll years . . . . . . . . . . . . . .
Standerderror,totel . . . . . . . . . . , .
Hearing levels in decibals
re audiometric zero (ASA, 1951)



































































































































9.2 -9.1 -8.1 .9.4 -5.4 -2.1 -3.0 -6.2
0.25 0.40 0.40 0.3( 0.45 0.45 0.50 0.35
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Tabie 28. Average hearing levels inthebetter ear forchildren 6-11 years,by condition oftonsils, a@andsex, with standad errors for





Total,6-ll years . . . . . . . . . . . . . .
6yaars . . . . . . . . . . . . . . . . . . . . . .
7years . . . . . . . . . . . . . . . . . . . . . .
8years . . . . . . . . . . . . . . . . . . . . . .
9years . . . . . . . . . . . . . . . . . . . . . .
10years . . . . . . . . . . . . . . . . . . . . .
11 years . . . . . . . . . . . . . . . . . . . . .
8oys
Total,6-ll years . . . . . . . . . . . . . .
Girls
Total,6-ll years . . . . . . . . . . . . . .
Standard error, total , . . . . . . . . . . .
Frequency in cycles par second
250 500 1000 2000 3000 4000 6000 8000
Hearing levels in decibels





















-4.9 -7.8 -3.9 -0.4 -2.8
-2.4 -6.2 -3.4 0.2 -1.6
-2.1 -6.4 -1.4 0.1 -1.0
-6.4 -7.6 -4.6 0.() -6.2
-9.4 -13.6 -11.3 -3.2 -9.7
-6.8 -7.0 -1.7 0.0 -3.2
-9.2 -11.0 -3.4 -1.3 6.4
4.2 -6.4 -1.8 1.1 -0.4
-5.6 -9.2 -5.8 -1.9 -5.0












Table 29. Prevalencaof selected orological findingsin oneorboth ears andtheavarage hearing levels of these children 6.ll years of
age at 1000and 4000cycles persecond, with standard errors for averages: United States, 1963-65
Ear-throat findings
Both earsnormal . . . . . . . . . . . . .
Test earnormal, other abnormal . . . . .
Test eardrum normal . , . . . . . . . . .
Both drums normal . . . . . . . . . . . .
Test eardrum normal, other
not visible . . . . .
Test eardrum abnormal
Both drums abnormal .
Test eardrum abnormal,




. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . .,. ,
. . . . . . . . . .
other normal, . . . . . . . . . . . . .
Test eardrum not mobile . . . . . . . . .
Both drums not mobile . . . . . . . . . .
Test eardrum not mobile,
other normal , . . .
Test eardrum retracted
Both drums retracted .
Test eardrum retracted,




other normal . . . .
Test eardrum scarred .
Both drums scarred . .
Test eardrum scarred,
other normal . , . .
Cleft palate with:
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
,., . . . . . . .
. . . . . . . . . .
“Test eardrum normal . . . . . . . .
Test eardrum abnormal . . . . . . .
Test eardrum not



























































Average hearing Iavel Standard errors of
in test aar at average hearing levels
1000 Cps 4000 Cps 1000 Cps 4000 Cps
Right Left Right Left Right Left Right Left


















































































































































































































Table 30. Prevalence rates for abnormalities of the ear, nose and throat for U.S. children 6-11 years of age 1963-65 and Pittsburgh





















































Congenital defects ofpinna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Auricular ragion abnormalities:
Posterior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .














































Abnormalities,total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Occluded:
Partially . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Completely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Inner ear and tympanic membrane
Drum:
Nonvisible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Not mobile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transparent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Opaque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bulging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Retracted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Otherdiscoioration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Perforated:
Withdischarge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Withoutdischarge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Scars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nose
Deviatedseptum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hypertrophy ofturbinates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Polyps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Obstruction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Profusedischarge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .














Cleft palate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tonsils:









Tags . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Grade I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Grade 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Grade ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hypertrophic lymphoidtissue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Heavy postnasal discharge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
62
Tabla 31. Mean hearing levels among children 6-11 years ofa~inthe United Sm@sand children 5-14years ofa~in Httsburgh with
abnormal ities of the tympanic membrane observed in one or both ears by frequency and ear tested
Ear and otoscopic finding
Right ear
Normal . . . . . . . . . . . . . . . . . . . .
Drum nonvisible . . . . . . . . . . . . . . .
Perforataddrum . . . . . . . . . . . . . . .
Impstirad mobility of drum . . . . . . . . . .
Retracted drum . . . . . . . . . . . . . . . .
Left ear
Normal . . . . . . . . . . . . . . . . . . . .
Drum nonvisible . . . . . . . . . . . . . . .
Perforated drum . . . . . . . . . . . . . . .
impaired mobility of drum . . . . . . . . . .






















Frequency in cycles per second
250 500 1000 2000 4000 6000 8000


















































































































































The sample design for the second cycle of the
Health Examination Survey, similar to the one
used for the first cycle, was that of a multistage,
stratified probability sample of loose clusters of
persons in land-based segments. Successive ele-
ments dealt with in the process of sampling are
primary sampling unit (PSU), census enu-
meration district (ED), seg-ment, household,
eligible child (EC), and finally, the sample child
(SC),
At the first stage, the nearly 2000 PSU’S into
which the United States (including Hawaii and
Alaska) had been divided and then grouped into
357 strata for use in the Current Population
Survey and the Health Interview Survey were
further grouped into 40 superstrata for use in
Cycle 11 of the HeaIth Examination Survey. The
average size of each Cycle II stratum was 4.5
million persons, and all strata fell between the
limits of 3.5 and 5.5 million. Grouping into 40
strata was done in a way that maximized
homogeneity of the PSU’S included in each
stratum, particularly with regard to the degree
of urbanization, geographic proximity, and de-
gree of industrialization. The 40 strata were
classified into four broad geographic regions
(each with 10 strata) of approximately equal
population and cross-classified into four broad
population density groups (each having 10
strata). Each of the 16 cells contained either two
or three strata. A single stratum might include
only one PSU, only part of a PSU (e.g., New
York City which represented two strata), or
several score PSU’S.
To take account of the possible effect that
the rate of population change between the 1950
and 1960 Census might have had on health, the
10 strata within each region were further classi-
fied into four classes ranging from those with no
increase to those with the greatest relative
increase. Each such class contained either two or
three strata.
One PSU was then selected from each of the
40 strata. A controlled selection technique was
used in which the probability of selection of a
particular PSU was proportional to its 1960
population. In the controlled selection an at-
tempt was also made to maximize the spread of
the PSU’S among the States. While not every one
of the 64 cells in the 4x4x4 grid contributes a
PSU to the sample of 40 PSU’S, the controlled
selection technique ensured the sample’s match-
ing the marginal distributions in all three dimen-
sions and being closely representative of all
cross-classifications.
Generally, within a particular PSU, 20 ED’s
were selected with the probability of selection
of a particular ED proportional to its population
in the age group 5-9 years in the 1960 Census,
which by 1963 roughly approximated the popu-
lation in the target age group for Cycle II. A
similar method was used for selecting one
segment (clusters of households) in each ED.
Each of the resultant 20 segments was either a
bounded area or a cluster of households (or
addresses). All of the children in the age range
properly resident at the address visited were
EC’S. Operational considerations made it neces-
sary to reduce the number of prospective exami-
nees at any one location to a maximum of 200.
The EC’s to be excluded for this reason from the
SC group were determined by systematic sub-
sampling.
The total sample included 7,417 children
from 25 different States in the age group 6-11
years with approximately 1,000 in each of the
single years of age.
Reliability
Measurement processes employed in the sur-
vey were highly standardized and closely con-
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trolled. Of course this does not mean that the
correspondence between the real world and the
survey results is exact. Data from the survey are
imperfect for three major reasons: (1) results are
subject to sampling error, (2) the actual conduct
of a survey never agrees perfectly with the
design, and (3) the measurement processes them-
selves are inexact even though standardized and
controlled.
The first report on Cycle 114 describes in
detail the faithfulness with which the sampling
design was carried out. It notes that out of the
7,417 sample children the 7,119 who were
examined-a response rate of 96 percent—gave
evidence that they were a highly representative
sample of children of this age in the noninstitu-
tional population of the United States. The
response levels for the various demographic
subgroups-including those for age, sex, race,
region, population density, parent’s educational
level and family income-show no marked differ-
entials. Hence it appears unlikely that nonre-
sponse could bias the findings much in these
respects.
Measures used to control the quaIity of data
from this survey in general have been cited
previously;4 those relating specifically to the
ear, nose, and throat examination and hearing
tests are outlined in an earlier section of this
report.
Data recorded for each sample child are
inflated in the estimation process to characterize
the larger universe of which the sample child is
representative. The weights used in this inflation
process are a product of the reciprocal of the
probability of selecting the child, an adjustment
for nonresponse cases, and a poststratified ratio
adjustment which increases precision by bringing
survey results into closer alignment with known
U.S. population figures by color and sex within
single years of age 6-11.
In the second cycle of the Health Examina-
tion Survey, the sample was the result of three
stages of selection–the single PSU from each
stratum, the 20 segments from each sample PSU,
and the sample children from the eligible chil-
dren. The probability of selecting an individual
child is the product of the probability of
selection at each stage.
Since the strata are roughly equal in popula-
tion size and a nearly equal number of sample
children were examined in
PSU’S, the sample design
each of the sample
is essentially s;lf-
weighting with respect to the target population;
that is, each child 6-11 years had about the same
probability of being drawn into the sample.
The adjustment upward for nonresponse is
intended to minimize the impact of nonresponse
on final estimates by imputing to nonrespond-
ents the characteristics of “similar” respondents.
Here “similar” respondents were judged to be
examined children in a sample PSU having the
same age (in years) and sex as children not
examined in that sample PSU.
The poststratified ratio adjustment used in
the second cycle achieved most of the gains in
precision which would have been attained if the
sample had been drawn from a population
stratified by age, color, and sex and made the
final sample estimates of population agree exact-
ly with independent controls prepared by the
Bureau of the Census for the noninstitutional
population of the United States as of August 1,
1964 (approximate midsurvey point), by color
and sex for each single year of age 6 through 11.
The weights of every responding sample child in
each of the 24 age, color, and sex classes is
adjusted upward or downward so that the
weighted total within the class equals the inde-
pendent population control.
Sampling and Measurement Error
In the present report, reference has been
made to efforts to minimize bias and variability
of measurement techniques.
The probability design of the survey makes
possible the calculation of sampling errors. The
sampling error is used here to determine how
imprecise the survey test results may be because
they come from a sample rather than from the
measurements of all elements in the universe.
The estimation of sampling errors for a study
of the type of the Health Examination Survey is
difficult for at least three reasons: (1) measure-
ment error and “pure” sampling error are
confounded in the data—it is not easy to find a
procedure which will either completely include
both or treat one or the other separately, (2) the
survey design and estimation procedure are
complex and accordingly require computation-
ally involved techniques for the calculation of
variances, and (3) from the survey are coming
thousands of statistics, many for subclasses of
the population for which there are a small
number of cases. Estimates of sampling error are
obtained from the sample data and. are them-
selves subject to sampling error which may be
large when the number of cases in a cell is small
or even occasionally when the number of cases is
substantial.
Estimates of approximate sampling variability
for selected statistics used in this report are
presented in the detailed tables. These estimates
have been prepared by a replication technique
which yields overall variability through observa-
tion of variability among random subsamples of
the total sample. The method reflects both
“pure” sampling. variance and a part of the
measurement variance.
In accordance with usual practice, the interval
estimate for any statistic may be considered the
range within one standard error of the tabulated
statistic with 68-percent confidence, or the
range within two standard errors of the tabu-
lated statistic with 95-percent confidence. The
latter is used as the level of significance in this
report.
An approximation of the standard error of a
difference d = x - y of two statistics x and y is
given in the formula
sd=(sxz+syq~
where S% and SY are the sampling errors,
respectively of x and y, shown in the respective
detailed tables.
Small Categories
In some tables, magnitudes are shown for cells
for which the sample size is so small that the
sampling error may be several times as great as
the statistic itself. Obviously, in such instances,
the statistic has no meaning in itself except to
indicate that the true quantity is small. Such
numbers, if shown, have been included in the
belief that they may help to convey an impres-
sion of the overall story of the table.
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APPENDIX II
RECORDING AND HISTORY FORMS
A. Child’s Medical History–Parent
DEPARTMENT OF





CHILD’S MEDICAL HISTORY - Parant
r+AtdEOF CHILD (Last, First, MiaWe) SE Gh4ENT SERIAL COL. NO.
(6-11)
43. E87ES YOUR CHILD HAVE ANY TROUBLE HEARING?
I L Yes 20N0 3 u Don’t know
44. DOES HE(SHE) EVER HAVE EARACHES?
(34) t n Yes 2uN0 3 0 Don’t know
45. HAS YOUR CHILO EVER HAD ANY INJURY OR DAMAGE TO HIS(HER) EARS?
(35) I m Yes 2uN0 3 u Don’t know
IF YES, in what way was his(her) ear injured?
45. HAS HE(SHE) EVER HAD HIS(HER) EAR DRUMS OPENED OR LANCED?
t n Yes 2uN0 3 u Don’t know
IF YES, how many times?
I n Once only 2 u Twice only 3 u Three times or more
47. HAS HE(SHE) EVER HAD ANY OTHER KIND OF OPERATION ON THE EARS?
(38) 1 n Yes ZUNO 3 u Don’t know
IF YES, what was it for?
48. HAS THIS CHILD EVER HAD A RUNNING EAR OR ANY DISCHARGE FROM HIS EARS (Not counting wax in the
(39) ears)? I n Yes 2uN0 3 u Don ‘t know
IF YES:
A. How often has he(she) had this?
j n Once only 2 u Twice only 3 u Three or more times 4 u Don’t know
B. Was this his(her) left ear, right ear, or both ears?
1 u Left z u Right 3 u Both 4 u Don’t know
49. HAS HE[SHE) EVER HAD ANY OTHER KIND OF TROUBLE WITH HIS(HER) EARS?
1 n Yes 21q No 3 u Don’t know
IF YES, what kind of trouble?
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B. Recording Form for ENT Examination
HEALTH EXAM 1NATION SURVEY—1 I





No findings 6 Ii 1 Congenital
Findings
*
~ ~ 2 Acquired (Describe)
AURICULAR REGION
6 b 1 Posterior 6 h Adenop~hy 6 15 Operative scar





] OCCLUDED OCCLUDED BY:











































❑ ❑ 1 With discharge 6












HEALTH EXAMINATION SURVEY—I 1









Tonsils present—Grade I (Within tonsillar pillars)
Tonsils present—Grade I I (Outside tonsillar pillars but not meeting in midline)













Hypertrophic Iymphoid tissue on post, pharyng. wall
Heavy postnasal discharge











~~)1 Other ..--.- . . . . . ..- . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -----





STANDARDS FOR REFERENCE (AUDIOMETRIC) ZERO
The sound pressure standards for “normal”
auditory threshold—the 1951 American Stand-
ards Association audiometric zero—maintained
by the National Bureau of Standards were
derived from data of the National Health Survey
of 1935-36, as described previously. The original
measurements were determinations of voltages
applied at the terminals of the audiometer
earphones used in the survey for a subgroup of
persons with “normal” hearing. These threshold
data were transferred by loudness balancing to a
group of standard earphones designed especially
for stability in calibration-the Western Electric
705-A. After loudness balancing, the earphones
were placed on an NBS 9-A standard calibrating
coupler and their response was measured.
Later, and in a similar fashion, the National
Bureau of Standards transferred the threshold
from the Western Electric 705-A earphone to
five other types of earphones.
The threshold standards in terms of sound
pressure in a standard coupler will be valid for
the earphones of these types, provided the
earphone cushions are of controlled profile,
thickness, and compliance; the distance from the
front of the face of the moving diaphragm to the
plane of the cushion is held constant; and the
earphone is held against the ear with a constant
coupling force.g I10 They will not apply to
earphones of other types.
The transfer characteristics for the TDH-39
earphones used in this survey were determined
through. a scientifically designed and carefully
controlled study on 12 human subjects done for
the National Center for Health Statistics at the
Acoustics Laboratory of the University of Pitts-
burgh.l 1
The new (1964) standard reference zero
recommended by the International Organization
for Standardization (1S0) 1z‘1 T was adopted in
1969 by the American National Standards Insti-
tute after completion of this survey to replace
the differing 1951 American and the 1954
British Standards.l 8 Since these new standards
are appearing in many of the journals and other
technical publications, the comparison of them
with the 1951 American Standard on the 705-A
earphones and the TDH-39 earphones used in
the survey is shown in table I.
The thresholds for the 1951 American Stand-
ard and the recommended 1S0 Standard on the
705-A earphones are rounded to the nearest
0.5 dB in accordance with the 1S0 method of
presentation. The TDH-39 thresholds are re-
tained in the form used to convert the findings
from this survey to decibels re 0.0002 dyne per
square centimeter for comparison with findings
from other studies in which different instru-
ments were used.
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Table 1. Comparison of 1951 American Standard and the recommended ISO Standard for reference zero
Frequency
250cPs . . . . . . . . . . . . . . . . . . . . .
5oocps . . . . . . . . . . . . . . . . . . . . .
1000cps . . . . . . . . . . . . . . . . . . . .
2ooocps . . . . . . . . . . . . . . . . . . . .
3ooocps . . . . . . . . . . . . . . . . . . . .
4ooocps . . . . . . . . . . . . . . . . . . . .
6000cPs . . . . . . . . . . . . . . . . . . . .
8000cPs . . . . . . . . . . . . . . . . . . . .
1951 American Standard Recommended ISO
for reference zero of: Standard for
reference zero
WE-705-A TDH-39 of WE-705-A
earphones earphones earphones

























‘On NBS 9-A coupler. TDH-39 earphone reference values shown here are those determined for the Health Examination Survey
instruments at the University of Pittsburg. II The other ~. sets were determined byaveraging many different determinations from
the National Bureau of Standards.
2Estimated.
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